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Abstract

Boeing research personnel qualified pilots to fly a simulated visual

approach and landing. The training media used consisted of standard
classroom and a simulator. Training was complete when the pilots qualified.
For one-hundred-twenty days the subject pilots did not fly an airplane or
the simulator. The subjects then completed this self-paced training package
which consists of an Introduction, Cockpit Familiarization Emergency
Procedures, Flight Training, and Summary and requalified in the simulator.
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H-33 Space Shuttle General Characteristics

* LANDING WT 240,000 LB
® ELEVON CONTROL

SURFACE 820SQFT
® RUDDER CONTROL
SURFACE 292SQFT
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270

Flight Profile Summary

PLAN VIEW

360°

[

RUNWAY —
8000° x 300’
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1352 INITIAL
POSITION (1P}

225° HEADING

180

ELEVATION VIEW

INITIAL POSITION (IP)
31,400’

\ -7° GLIDESLOPE

Pr DURING TURN IN
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‘///r/
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-~ __mo
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10° GLIDESLOPE

\Nmo BEAMWIDTH

D W -
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240 KNOTS

APPROACH SPEED
5000 FPM
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Indentification of R 57/ 7US GROUP)
Cockpit Functional

STATUS GROUP

Groups

t6
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Instrument Group

Location

by A,
B 7 JELECTRONIC, ‘uk
ATTITUDE RADAR
DIRECTOR ALTITUDE
INDICATOR (RAI
AIRSPEED 200 — _

{CAS) s . ,_ZO_O>._.Om

k|

i ° RATE-OF-CLIMB
'INDICATOR
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MFD Before TACAN

POSITION PREDICTORS
10 SECONDS APART
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MFD After TACAN

100 GLIDESLOPE

AIRCRAFT SYMBOL

POSITION PREDICTORS
10 SECONDS APART

FLARE POINT

RUNWAY

\
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TACAN
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Control Group Location
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Status Panel Group

Location

SAS MONITOR AND
CONTROL PANEL
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Stability Augmentation System Control

SAS
FAILURE
PITCH SYSTEM 00.0
SAS FoLL NORMAL [280] + [ 15 ]
FAILURE oL
ROLL
—_— SAS OVER
Y. M
FAILURE AW LOAD moMMM_A
_ YAW ALT RESET
O O SAS MONITOR AND CONTROL PANEL
o [a5
]
FAILURE

MASTER FAILURE
WARNING LIGHT
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Major Subsystem Controls

FAILURE

MASTER FAILURE
WARNING LIGHT

FAILURE ADVISORY PANEL
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Flight Profile Summary

INITIAL CONDITION

*SPEED 240 *SPEED 240  *SPEED 240
*HEADING 225° ¢ROLL 21°R e ROLL 21°R
«ALTITUDE 31,400° PITCHOQ? * 2350910 NM
«ALTITUDE TO TACAN
31,400 *ALT 23,000

N

TURN-IN

225°

SAS FAILURES OCCUR

DURING TURN-IN

* SPEED 240 «SPEED 240 « SPEED 240 * SPEED 240 *SPEED 180-190 «SPEED 160
«ROLL QO *ONLOC&GS «ONLOC&GS *VFRLINEUP *VFRLINEUP «VFR LINE UP
¢ XONLOC&GS ALT = 13,000 ¢ ALT = 9,000 «ALT 750° e ALT 200 * GAMMA -1©
000’ « GAMMA -10° ¢ GAMMA -3° * ROC -240 TO -360 FPM

*ALT 20

ESTABLISH ILS

LOC & GS
SPEED
TO 60°

AUX POWER FAIL
MAY OCCUR 12:15 SEC
JUST AFTER CROSSING
TACAN

\ /

FAILURE

SPEED BOARDS
~ 100° DURING H-L
OFF SET

BOARDS
o THEN

_ TOUCH UP
PITCH

TRIM 109

OFFSET MAY
OCCUR = 5 SEC
AFTER AUX POWER
RETURNS

.

* ROC~-1500 FPM » TOUCHDOWN

— (POINT 2000’
s MARKER)

« FLARE
«‘ll. THRESHOLD

TOUCHDOWN

TERM NAV
ILS LOCALIZER
GLIDESLOPE (GS)
AND HEADING
CAN FAIL AT
9000’

38




6t

SIUdWNIISUY
O NIAYD SSOID B YIM YA Y [Hm ddudaapa1 Arewinad ag
L0000 A0Pg Y1 St aduaajal Anewiad s Lp0ny daoqy | 110N

JAIEW L0007 1° umopyrno)

AT 0] U1 Jed AEMUNT 1IILI0D UITJUIBW PUR Y fA 2AI84() 'Y
“Wdd gve-

0) OFC= GUID Jo A1y | 4o ewwed uuiew pue dn gag

VY U0 pIE 00T M40

—~ i

pioysayy

of- JO unwrd wiciuew pue dooyag ¢

1ead duipue{ pudxg ¢

([VY) 10IR2PUL APNIE IEPEL U0 IPNIHE )¢/ 9A1SQO 7|
el

00T MO[3G SAPNINIE J0) (1Y) JOIBDIPUL 3pUR Jepel asny
Yoand WinaL pue x09 = 0) spaeogpaads unay

o

i

Aemung wo dn auj] 03 Y4 A 25 ddopsapyd
MO JE 01 UL SSA| JO PUiues 10 2do[sap3 3a0qe J1 spuodas
M3J R 10] (0] U] AIOU JO e € ploy dBur yied Wy
ewwed Fuisn tasnpey aeN 3e uonisod adosapyd pur 1az1jraoj
1V Butaquiaiial *adofsapyd 1000103 3 o) Jjeione ayj ang g
ESTTLS QUSHNEUTEY EFEIRAY

pEue ied ydy rwwied uisn
Adojsapid 1231100 U0 133 0] PIpPIU UOIJIAL0ODI IS ued
NOA 0S5 0000 Itou nos se (Jvy) ddojsapyd pur 12z1eao]
2Y) JJO R NOK IR} MOY JO JIEME KJJURISUOD 3q PIRoys

NOA 0006 = 1P AND30 ARW aInjie) uonediARu [PUIWE) Y p
SAUWSIP uonenyIs jeaaa pur
[PIUOZIIOY (]{JN Y1 UO PAAIdSQO ag UED OS[R SUONLIPUOD 138110
SAdO[SAPIE PUR 1a211830] U0 YO0 YRIDIE AT 1P pun djgisod

stoApyomb se pur Sjyloows (yand pue o1 speoq pasds)
UOIAT DANDILIOD ANE]  HOHIPUOD umop “dn “13aj-)yd xew jo
A 2dO[SIPIE pur 1071ed0) 1V
fos §1 ied IFID TWIOU W04y 1910 ur uduadaa Avly ¢

UOnEUIGUIOD dwos wi Ieadde

apqissod se APydIb pue Ajoows
St SUONDAI0D :_m__v_ Papaau e swinlal 1mod se uoos sy~ ¢
W31y dqels urejutew
pue aqqissod se Ayanb sv arnpasord Aduddiawd  3)apdwod os
J1 'NV.OVL 3ulssold 1ajje gsnf ampe) amd xne aouduadxs Aepy |
afin ABN WIa] o]

NVIVL

uIsS010 JO IDUBAPE UL [jam 381019%d wil yad d9jdwod pnoys
PALWLI ST JRIDITE [UN sjuduldu jomb ur wnny yond Addy ¢

[OQUIAS 1JRIDIE U0 PALAUI

(Ieq ¥Or|Q [RIuozuoy) ddosapld pue (1eq YOB[Q [EMNIIIA)
1az1edo] dasy 0] I3||041uod wIRapis Juisn Jjeidne 10ang 7

spirog paads 409 Alddy
ado(sapi|n) pue 13azied0 ysiqelsy

wnwisiu
01 100Ys1340 d33y 01 A1) pue A[{IoOWSs JJEIAME JNO [0y ¢
1ydu
spiemo} uonisod 1ja) xew wiolj Sutaow 13ZI[ed0] |(JV dMsQQ) T
NVOVL
woly wu g0l = PUt g0pf= IVL dd 10§ AW 3590 |
no-jjoy

ol- = st 23ue yied Jydiy Jeyl AoN P

wiy Yad uo paroqpoads asn jou oq 20N

sjouy Qpr paads ny

sjouy gpg wiepuew o) yaud Area 0 = yag
olT WA oy 1

ul-uang

o

ri

‘uo awod pinoys ydy uaad tuonisod | ung,
Ul YoyIMs zojunuas el APEIL SIWUDISAS JEY) UOLIBLWLIOJUOD UIEIY()

1231 000°SE YBNOIYY PUOS AIE SPNOL)  ISEDIIAO 133
000°01 ST 3uilia) 1IN0 WU g1 ‘NVIVL 44V DIEMPY WOy [RIPES oG¢|
Uo Q0P 1§ 4T NOA  CAIIUAAL PUE JIQIO-3P [BWIOU T 3pEW Isnl dARy N0

Livwwng ajrfod 1ys)g

1-SL8L1-0814




D180-17875-1

40



s3uipeas
Juawnisul 3221109 3y} Fupuideun aseyd ay) Ay pue ojoyd
Buruurdaq sy 38 Yoo “spuey 1nof ul sjonucd ay) swdew| g
sajou [E123ds 3] PUE SUOIINIISUL OP PUB 3AIISQO 3} MIARY T
sojoyd aseyd jo pua pue Sutuuidag 3y maady |
‘Paniof[e awin 3y}
ut uturenal moA aajdwos dpy Aew arnpadoid matasl Juimoq[oy ayyg,

‘uMOpyono} pue ‘sasetjd uaaas sy}

3O yaea jo pua pue Jutuwidaq ay) ‘(d}) uonsod [eniul 3y Joj suipeas
wawngsut amdes yorym sojoyd 1dYd0 Jo SALIAS B 335 MOU [[im NOA

Y1) 102J49 ADIN]

s ¥ 10814




D180-17875-1

- - - srerem




34

0STT Buipray jeidny e

2A125QO UED NOX ([(]Y) JOIEIIpUl UOLIAIIP OIpRl uQ

NVOVL wolj mper jg¢| uotsod Jjeidiy e
aA135q0 ued nok (J4W 33 UO

(a3ue yed waipy) (- = PWWE) o
oC UEY) a1ow adofs

-apid 2aoqe a1e nok eyl Jupeoiput umop xew st adorsapin) e
oc URY) oW uIedq 13z1edo|

ay3 Jo 1ydu ay) o} ale nok Funedipul 1)) XEW St IIZHEIOT e

o0 = oY e

ol= =4yl e

JATISQO UED NOA J(IVT A uQ

0$CT BUIpEay e

L00v" L€ PNV o
NVIVL Wwolj [EIpel oS¢ e
sjouy Opc paads e

ISMOJJ0) SE 3JE suoliipuod 3uluuidag 1moA uonisod (gt ayl )y

(dI) uon1sod pyIuf

I-s£8L 10814




Di80-17875-1

B8
) Observe

Turn-in

1. Roll 21° right [T

EADI
2. Pitch =0°
MFD 1. EAS 240.0 knots
CAS 240 knots V
Using sidearm controller
1. Roll to right 217 smoothly and quickly and maintain exact 219 roll (ob-
serve closely EADI puttern for 219 rolt and remember what the
pattern looks like)
2. Pitch as necessary to maintain 240 knots (Do not overcorrect

causing large speed excursions)

4
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Rollout

Observe
MFD 1. Heading to Tacan V
2. Distances to Tacan v
3. Position predictors v
4. EAS  240.0 knots
EADI 1. Localizer [
2. Glideslope W
3. Roll
CAS 240 knots
Do

Using sidearm controller

1. Roll out smoothly and line up on final heading (fly to localizer)
2. Pitch as necessary to line up on glideslope

46
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Establish Localizer and Glideslope

V;ﬂ

Observe
EADI 1. Localizer v
2. Glideslope T n Y
3. Gamma - 10°
MFD 1.  EAS 240.0 knots
CAS 240 knots

Speedbrakes = 60% —v

Using sidearm controller

1. Roll and pitch aircraft as necessary to maintain correct localizer and
glideslope patterns (Do not overcorrect) V

Using speedbrake switch

1. Extend speedbrakes to 60% V
2. Adjust speedbrakes to maintain 240 knots

Using pitch arm controller

1. Trim aircraft V
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To Term Nav Failure

Observe
EADI 1. Localizer V
2. Glideslope ? T
3. Roll ﬁ
4. Gumma 10°
MFD 1. Horizontal position
2. Vertical position v
CAS 240 knots
Do

Using sidearm controller

1. Maintain correct localizer and glideslope

2. If offset occurs, roll and pitch as situation dictates —v
Using speedbrake switch

1. If offset occurs, reset speedbrakes _v

50
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D180-17875-1

After Term Nav Failure

Observe
EADI 1. Gamma -10°
2. Roll
CAS 240 knots

VFR (Out-the-window)

1. Runway alignment

2. Runway aim point (correlate aim point with instrument
readings)

RAI (2,200 ft and down)

Using sidearm controller
1. Line up on runway and runway aimpoint and maintain -10° gamma
Using speedbrake switch

1. Adjust speedbrakes to maintain 240 knots

Using pitch trim switch

1.

Trim as necessary (retrim may be required after a change in speed-
brake setting)
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D180-17875-1

Observe

RAL 750’ to 200

EADI 1. Gamma -3° =
2. Pitch = + 3°

VFR (out-the-window)

1.  Runway alignment
2. Runway aim point

CAS 180 to 190 knots

Do

Using sidearm controller
1. Pitch aircraft up smoothly to a -3° gamma and maintain runway
alignment

Using landing gear switch
1. Extend landing gear as you pass through 750 ft v

54
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Threshold

Observe

VER (out-the-window)

I.  Runway alignment
2. Runway aim point {runway markers)

200ftto O ft

1. Gamma -1°

2 Pitch = +10° >

-240 to -360 FPM (-4 to -6 FPS)

160 to 170 knots

Using sidearm controller

1.

Pitch aircraft up smoothly to a ~1° gamma and maintain runway

alignments until touchdown
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Off Flight Path Recognition

High-Right

TN

Gh-r—

On-Right

e

Low-Right

Initial Correction

® Roll 259 left
® Pitch -15°

® Gamma -25°
® Speedbrakes

® Roll 25° left
® Pitch ~ -50
® Gamma -10°
® Speedbrakes 60% (no change)

® Roll 259 left
® Pitch =~ Q°
® Gamma -5°
® Speedbrakes 0%

Initial Correction

® Roll 0°

® Pitch - 15°

e Gamma -25°

® Speedbrakes 100%

® Roll 0°

® Pitch =~ -5°
® Gamma -10°
® Speedbrakes 60% (no change)

® Roll 0°

® Pitch =0°

& Gamma -5°

® Speedbrakes 0%

High-Left

-

On-Left

Low-Left
et

—_

Initia! Correction

® Roll 25° right

® Pitch -15°

® Gamma -25°

® Speedbrakes 100%

{Next section will give
complete sequence for
this condition

® Roll 259 right
® Pitch =~ -5°
® Gamma -10°

® Speedbrakes 60% (no change)

® Roll 259 right
® Pitch ~(Q°

® Gamma -5°

® Speedbrakes 0%
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Stability Augmentation System Control

SAS
FAILURE
PITCH

SYSTEM _ 00.0
SAS NORMAL 280 | ¢ 1.5
FAILURE

ROLL

SAS OVER
SYSTEM
FAILURE TAW LOAD CHECK

YAW ALT RESET

SAS MONITOR AND CONTROL PANEL

OopO|——

FAILURE

MASTER FAILURE
WARNING LIGHT

96
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Major Subsystem Controls

FAILURE

MASTER FAILURE
WARNING LIGHT

FAILURE ADVISORY PANEL

¥
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